
July 28, 1997

Kate Hansel
CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 958 Id-

Dear Ms. Hansel;

On behalf of the San Joaquin River Group Authority (SJRGA), the Modesto
Irrigation District is pleased to submit the proposal for Category III funding entitled
"San Joaquin Delta Salmon Smolt Preda’don Index and Abatement Study." If you
have any ques’~ions, please contact me d~rectly at 209/526-7459. Thank-you.

Sincerely,

Water Operations
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July 28, 1997

Kate Hansel
CALFED Bay-Delta Program
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Dear Ms. Hansel:

Please use the attached revisions to replace Chapter 1 - Executive Summary, of
the proposal submitted by the San Joaquin River Group Authority (SJRGA), entitled
USan Joaquin Delta Salmon Smolt Predation Index and Abatement Study." There
were some inconsistencies between the summary and the budget numbers
presented in Chapter 4, Table 2A. If you have any questions, please contact me
directly at 209/526-7459. Thank-you.

Sincerely,

Welter P. Ward ~GM
Water Operations
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San Joaquln Dalta Satmon Smolt Predation Index and 4~tement Study

L EXECUTIVE SUMMARY
a. Project Title and Applicant Name

Title:           San Joaquin Delta Salmon Smolt lh’edation Index and Abatement Study
Applicant Name: San Joaquin River Group

b. Project Description and Primary Biological/Ecological Objectives
The reversal of the long-term trend of declining chinook salmon runs in the San Joaquin system has been
identified as a major restoration objective of the Central. Valley Improvement Act and the CALFED Bay-
Delta Program. Very low recapture rates of marked chinook salmon smolts released in the San Jaaquin
River before they reach sampling sites near Chipps Island may be attributed to low San Joaquin river
flows and to losses associated with entrainment into the state and federal water projects (SWPICVP)
pump intake system. Other nonflow-ralated factors include temperature, toxicity, and low food
abundance. There are also a number of concerns about the validity of the Chipps Island sampling
program. Predation losses in the San loaquin River and Delta are known to he a major factor.
Predation losses in Clifton Court Forebay have been studied extensively: as many as 90 percent of all
salmon smolts entering Clifton Court Forebay ase estimated to be consumed. Predation losses in the
Tuolnmne River are also very large and may account for the majority of mortalities of downstream
migrants. Predation losses upstream of Mossdale and in other parts of the San Joaquin Delta have not
been investigated. This project is designed to address a data gap by estimating the rate of predation
losses of chinook salmon smolts in the Delta to complement other upstream restoration efforti and
design a predation abatement program.

Large predatory fish in the Delta will be captured, their stomachs will be washed of prey, and they will
be tagged and released. The tagging element of this study will give a first-order estimate of pre~tator
abundance in the main stem of the San Joaquin River as it passes through the Delta. Stomach evacuation
rates related to temperature, species, and size will be taken from the literumre. The stomach content
data will provide an estimate of salmon smolt predation rates. Together, the three sets of data will
provide a first-order estimate of salmon smdit mortality due to predation in the Delta. This proposal is
for funding the first year of a 3-year study that will provide an index of mortality for comparison with
historic records and other factors contributing to salmon smolt mortality. Predator sampling effort will
be especially focused on the CDFG Mossdale marked smolts released in late April and May.

Data from the sampling program would be used in conjunction with other California Department ofFish
.and Game data to characterize the relative impact of predation and ways to enhance salmon smolt
survival. Simulation studies suggest that predation losses could be reduced by 50 percent through a
20 percent reduction in the predators (Rieman and Beamesdeffer 1988). A predation abatement
program will be designed in the first yeas and instituted in the second and third years of the study. The
exact form of the predator abatement program cannot reasonably be desired at this stage of the project.
A literature review and extended discussions with stakeholders will clarify the best way to approach
predation abatement. The role of exotics such as largemouth bass and the use of recreational fishing to
reduce predator abundance will receive special considerations.

c. App ro aclV!’a sks/S chedu le
A sampling program would be designed that employed appropriate elements of randomness and
replication to arrive at statistically valid conclusions. Gear and permits would be acquired in early 1985.
Rigorous and safe sampling methods wotdd be developed and refined in February. Sampling would be
conducted by two teams working sequentially for the 3 months between I March and 31 May. The
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sampling team would be set up to do all data collection, and data entry in the field, using GPS data
logging equipment for locations and recording results. Whenever possible, stomach contents would be
exan-tined in the field with a portable dissecting microscope. Numbered Floy dart tags would be attached
to all predators that are returned to the water. Data would be analyzed and the resulting predation index
would be entered into the EACH San Joaquin River salmon population model after the field season. All
data would be made available to CALFED, IEP, and CDFG. An annual report would be submitted in
August, and a final report would be submitted at the end of the project.

d. Justification for Project and for Funding by CALFED
This project directly addresses Item 6 in the RFP: "Undesirable Species Interactions" as a key stressor
on the native species of chinook salmon migrating down the San Ioaquin River into the Sacramento-San
J’oaquin Delta. Virtually all the large predators, including striped bass, smallmouth bass, largemouth
bass, crappie, and white catfish, are introduced species. Only squawfish and steelbead are native to the
system.

e. Budget Cests and Third Party Impacts
The first year costs are set at $364,386. This cost is reduced by $58,570 from matching funds and cost-
sharing for a total of $303,287 request for funding from CALFED. This proposal requests funding only
for the first year of the project~ The first year sampling effort is vea’-y intensive and will be designed to
determine the level of sampling needed in subsequent years to arrive at a meaningful mortality index,
Because of the number of unknowns regarding predator impacts and what would constitute an effective
and socioeconomical appropriate abatement program, no funding is being requested at this time for the
years 1999 and 2000. The SJRG and EA, the subcontractor, will cost-share through direct
contributions, in-kind services, or donation of equipment usage (refer to the budget page for details).

f. Applicant Qualifications
The proposed team members are eminently qualified for the project. Wayne Swaney has extensive
experience collecting predators and washing their stomachs. Dr. Rober~ Abbott has experience as a
commercial fishermen and in collecting specimens alive from gill net operations. Mr. Swaney and
Dr. Abbott both have extensive experience in tagging fish and collecting fisheries data. Dr. Peter Baker
is highly respected for his work in fisheries statistics and population madeling. Additional field sampling
personnel will be hired and trained at the beginning of the pmject~ Greg Seegnrt and Joe Vondreska
have managed many large river electrofishing fisheries sampling and stomach content analysis programs.

g. Monitoring and Data Evaluation
The project is directly engaged in the colIection, distribution and interpretation of data. All data will be
provided to CDFG and IEP in its raw form and in the form of monthly summary reports.

h. Local Support and Coordination with Other Programs, and Compatibility with CALFED
Objectives

This project conforms to CALFED objectives of reducing losses due to predators and will be closely
tied to CDFG activities in the Stockton Office. SJRG will coordinate activity with other CDFG
monitoring and sampling programs in the Delta.
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Predation Index and Abatement Study

Prepared.for

CALFED BAY-DELTA PROGRAM
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San Joaquin River Group
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IlL PROJECT DESCRIPTION

a. Project Description and Approach
Introduction
The enhancement and restoration of San Joaquin River chinook salmon stocks that use the
Sacramento-San Joaquin River Delta is a major objective of state and federal agencies. The decline of
these stockes has been attributed to many factors, including Delta flow, upstream hydroelectric dams,
overharvest, the pumps of the State Water Project and Central Valley Project (SWPICVP), agricultural
diversions, water quality, temperature, low food abundance, and predation. Predation losses in
particular locations along the Sacramento and San Joaquin rivers have been defined as major issues in
other studies. (See the preliminary literature review in Section D below.) This proposal addresses a
major data gap, which is the extent of predation losses in the lower San .loaquin. Predator abatement
warrants serious study, because of the introduction of exotics, such as white catfish and largemouth bass,
and beeanse of the benefits to be gained by protecting any increased production that may come out of
habitat im~’ovements farther upstream. This proposal is a companion to a proposed tux2cology and
fo<xl availability study been carried out in the same part of the river.

Young salmon can be found in the Delta throughout the year (Kje[son et al. 1982). Most fry
(fish <70ram) enter the Delta from the rivers between January and June, but they reach a peak of
abundance betweeu February and March. Peak migration of smolts out of the Tuolumne occurs between
mid-April and mid-May (EA 1992). Data gathered by Kjelsan et al. (1982) and by Wickwire and
Stovens (1971) indicate that small fry tend to stay in the upper 3 meters near the shoreline during
daylight hours and Ihen move offshore and become more evenly distributed in the water column during
the night.

Smolts tend to migrate through the delta fairly rapidly. Kjelson et al. (1982) reported that smolts
migrate through the Delta at a rate of 10--18 km per day but that some remain in the Delta for up to
49 days. Wickwire and Stevens (1971) estimated that smohs migrate at 8, 12, and 24 km per day in
April, May, and June, respectively.

Study Design
The main elements of the study design are presented in Table I. The lower San Joaquin River between
the mouths of the Stanislans and the Ncmh Fork of the Mokelumne River (a distance of approximately
50 miles) would be divided into four reaches, each approximately 12-!8 miles long, depending on river
characteristics. Each reach would be intensively sampled with gill nets and eleetroftshing gear for the
3 months of March, April, and May. The sampling program would be conducted by three teams: two
gill net teams and one electrot’lshing team. Most of the electrofishing would be done at night. Each
reach would be sudivided into 10 sampling stations identified by GIS coordinates. Each of the 40
sampling stations would be sampled at least twice a month with gill nets and once a month by
electrofishing. One gill net sampling team would be in the field for approximately 34 days, followed by
a second team that would work 3-4 days at a time. Sampling would take place at night and during the
day, but most effort would be during the crepuscular periods, at dawn and dusk. Gill nets would be
constantly manned and never left unattended. The gill net team would watch the floats and pull up that
section of the net as soon as a fish entanglement was indicated.

The stomachs of all predators larger than 5 in. FL would be washed out with a gastroscope made of
clear thin-walled plexiglass. Stomach contents identifiable as salmonids would be held in a labeled jar
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TABLE 1 STUDY DESIGN

I~l]~tions

Sam#* Station(SS) Location on the San ~’oaquin River where repiicat~ gill net ind. electrofishing
samples will be collected.

Sample Station Point (STP) A point in tim middle of tbe rivtr at the stapling station d~finnd by (]IS
coordinate~.

Sampling Day (SD) A 12-hour day by on sampling t~am,
S~raplthg zorn (SZ) The polygon surrounding the sampM station point demarcated by the two

opposim hmtk~ and exmnding 150 feet on either side of the STP up and down
the rivet.

Gill N*t Set Gill net is flail exmMed and m~chored on the bottom.
Gill Net Tetun Field Day (NSD)A 12-ho~ day of ~tmpling. Usually invol~ing 4 gill net sets.
Otto Unit of Gill Net Effort (1NE) Net is set m one location in the s~npling zone for 2 hour~ A temn will

make 4 s~t~ in a field day of effort.
Ol’~ Unit of El~ctrofishing (EE) 2 hour~ moving through and around the SZ s~ldng pr*da~. The

elec~rofisMng team my he able to staple four stations th a night. Mmxy smpl~

I u.i~ of

2. River Reaches and Sampting Points
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TABLE i (continual)

Effort Per Reach Per Sample Sta/ion. Each reach has 10 sample stations

] Day To~Night I
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and preserved in alcohol. No fish will be intentionally sacrificad. After the stomach is washed out, the
fish will be measured for length and tugged with a numbered F[oy T-Bar anchor tag. The tugs will have
printed instrections for returning them to CDF&G and project scientists. Because the sampling program
is very intensive, we expect a reasonable number of tag re~v~-ns by the sampling team themselves and to
not be totally dependent on the good will og spens anglers.

The gill nets would have panels of different mesh sizes to catch the full range of salmon smelt predators.
The smallest mesh size would be 2-1/2 in. stretch mesh; the largest would be 5-in. stretch mesh. Each
net would be 50 yards long. Fish so obviously damaged that they could not be expected to survive (e.g.,
severe bleethng, torn giIls) will measured for length and subsequently disposed of according to accepted
CDFG procedures. Because the crew on this project is highly experienced, we expect most fish to be in
fairly good shape upon being returned to the water. Being large and the top predators in the ecosystem,
these study fish will have a better chance of surviving the handling experience than smaller fish would.

Methods may vary somewhat at the beginning of the project as preeedures are established, but each
method change will be exhaustively documented. For example, one proposed method is to fish the gear
passively. An alternative is to use a heavy iron bar to repeatedly splash the water near the net. The
splash causes a large underwater acoustic "sound" wave that elicits a startle response or short rapid burst
of swimming activity from most species of fish. This startle response impels relatively stationary fish to
lunge straight ahead. Fish facing toward a net will swim directly into it. Repeated splashes cause the
fish to move at~c, und, resulting in more fish becoming entangled. Traditional fishermen in many parts of
the world use this "splash" method to increase their catch per unit effort. It is especially effective during
the day, when the fish might otherwise avoid the net.

Electrofishing
A very experienced team of large river electrofishing experts will implement this part of the project.
There will be a two- to three-person crew, depending on reach-specific circumstances. One will drive
the boat, and one will operate the gear. One or more large, long-handle nets with half-inch mesh will be
used to capture the predators. The team will use an 18-foot boat with a Coffelt Model VVP 15 or
equivalent fish shocking unit, set for pulsed D.C. and adjusted to optimize results. Sampling is
specifically for predators, and not for all species and sizes offish in the river. Thus the operators will use
their best knowledge of species-specific behavior and habitat eseage to concentrate efforts on areas
where the most predators can expected to be located. We anticipate that the eleetrofishing gear will
capture some salmon smoIts. A limited number of smelts eolleetad after the release of tagged fish at
Mossdale will be retained to look for tags and as part of the companion toxicology and food availability
study.

Analysis of Stomach Contents.
A gastrosoope of clear plexiglass tubing (Seaburg and Moyle 1964; Dubets 1954.) will be used to wash
out the contents of the predator’s stomachs. Since this study is focused on salmon smelt predation, most
of the identification effort will be very focused on salmon. Because of the rapid rate of digestion in the
highly acidic stomachs of predatory fish, many of the stumaehs will have little more than a slurry of
relatively unrecognizable parts of crayfish and fish. All recognizable fish will be identified to the nearest
possible species. Identifiable consumed salmon smelts will be preserved for subsequent examination for
marks and tags. Because of planned intensive sampling around the CDFG release site near Mossdale, we
expect to catch predators with smelts in their stomachs. Consumption rates depend on numerous
variables, including turbidity, prey abundance, refuge habitats, preferential alternative foods, wa~r
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temperature, and other factors (Poe and Nelson 1988). Stomach evacuation rates depend on prey size,
number of prey, predator size, and water temperature. Stomach evacuation rates will be derived from
the literature.

Other Data
A number of environmental factors will be documented at each sample site: water temperature, salinity,
current direction, turbidity, the presence of shorelthe debris, vegetation, recreational fishing, and whether
the area is riprapped,

Data Processing
Data will recorded on field data sheets and logged into the GPS unit the same day. Data sets will be
grouped by week. Data will be quality assurance checked (QA) by the field team leader when they
return to the office and by the senior scientist. Data will be held in a ARCINFO (GIS) format, which
can be downloaded to other database applications for statistical analysis.

Species of Special Concern
Based on the literature and discussions with CDFG staff familiar with the study area, the main species
this project will catch are: striped bazs(Morone saxatilis), squawfish (Ptychocheilu~ grandis),
largemouth bass (Micropterus salmonides) (also called black bass), smallmouth bass (Micropterus
dolomieui), crappie (Pomoxis spp.), and white catfish ([cmlurus cams). The gill nets will not catch delta
or longfin smelt, because the mesh size is too large. The small-mesh panels will catch some American
and threadfin shad. Since the nets will be manned at all times, these fish will be released immediately
with minimum handling, and with no attempt will be made to tag or measure them. The fishing gear may
capture a stray steelhead, but this is unlikely, since there ~re no natural populations of steelhead
remaining in the San Joaquin River system. Any steelhead encountered would be strays from the
Sacramento River system. Any salmon incidemally captured will be immediately released.

Modeling Predator Abundance
The catch of predators in the gill nets and fishing time recorded will be used to calculate a standardized
catch per unit effort (CPUE or C/f) value. Relative CPUE value has been shown to be a good indicator
of relative abundance (Picker 1940 ). Thus, the CPUE values for M~xch, April, and May 1998 can be
compared to each other and to CPUE values in the subsequent years of the study, A multiple Peterson
population estimate by month, species, and fiver mile studied will be derived from the tag and recapture

°data for a Schnabel census. The data sets will be analyzed to elucida~ patterns of abundance by species
size groups, location relative to the shore, time of day, and water quality. Analysis of the coefficients of
correlation and confidence intervals on the estimates of abundance and predation rates will be used to
derive a single unifying indicator of predation loss that will be termed the month- and reach-specific
predation index.

Abatement Program
Predator abatement issues in the San Joaquin Delta are complex and need to be throughly reviewed. The
literature, opinions of the sport fishing community, and fisheries scientist debates on predators in the
Delta and predator abatement programs is complex, because of the many different species involved in
this very complex ecosystem and the numerous socioeconomic and aesthetic issues involved. It is very
clear that predators are one of the most significant factors ~ffeeting the abundance of juvenile salmon
migrating into the Delta. [t is also intuitively likely that a reduction in predator abundance or an increase
in smolt escape suceass would lead to an increase in the number of smolts that eventually reach the

SJRG 3-3 ~m~.~
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ocean. But what is much less clear is the role of the different predators. One of the main predators in
the Delta is stdped bass, yet stomach samples have shown relatively few identifiable salmon in stdped
bass stomachs (Urquhart and 8euttler, personal communication). The California Striped Bass
Association is concerned that striped bass are credited with far more predation than they deserve. Part
of that reputation is associated with anthropogenic influences, such as the Clifton Court Forebay.
Squawfish are known to be a very significant preditor of juvenile salmon in the Sacramento River, but
s~ped bass Mso undoubtably eat many squawfish, since squawfish are used by some river gnides as bait
for large striped bass (Beuttler. personal comraunicatien). There are also large numbers of largemouth
bass, white catfish, and crappie in the Delta that may be much more responsible for salmon smelt
predation than conventionally thought. Striped bass move extensively, whereas the largeraouth bass and
crappie tend to be much more territorial, especially in the spring. Largemouth bass tend to take up and
hold positions along the river bank in preparation for spawning. Salmon smelts tend to travel along the
shore in shallow water during the day and become more evenly distributed in the wa~:r column at night.
Thus the smelts migratory pattern raakas them especially vulnerable to near-abore predators during the
day. The largemouth bass population has increased rapidly in the Delta, and there are many more
largemouth bass tournaments than striped bass tournaments. White catfish tend to be on the bottom
during the day and move up in the water column at night. This corresponds m the period when salmon
are scattered throughout the water colunm.

The literature on efforts to control predation on salmon h~ not been exhaustively reviewed. Literature
is being compiled from many sources and will be exhaustively reviewed at the inception of the proj~t.
One method that will be explored is the implementation of a largemouth bass tournament in the San
Joaquin River in the last week of April and first week of May, to coincide with the releases of tagged
hatchery fish at Mossdale. The objective would be to see if the sport fishing effort alone were adequate
to reduce the level of abundance of the main river bank predators. The design of the sport fishing derby
is identified as a separate task. Detailed discussions with local sport fishing enthusiasts and fishing
tournament experts will be required to come up with a proposed configuration of promotion, incentives,
and roles. Although we will document the recreational fishing effort adjar, ent to each sampling station,
and encourage recreational fishing in the week leading up to the releases at Mnssdale, there will be no
attempt to implement a full predator abatement program in the first year of the study.

Digestive Rate
The calculation of predation rate estimates are very sensitive to the estimated consumption rate, which
may be indicated by the rate of digestion or stomach evacuation. The stomachs of large predatory fish
are very acidic and tend to decompose a prey item to a nonidentifiabie slurry in just a few hours. The
rate of digestion depends on the amount of food ingested at one time, predator size, and species, the size
and species of the of the prey, and the ambient temperature. A study by Seaburg and Moyle (1964)
indicated that largemouth bass showed a 36 percent reduction in stomach volume in 7 hours and
70 percent in 21 hours for temperatures that ranged from 64 to 74" F. We will use values from the
literature to estimate digestive rates.

b. Location and Boundaries of the Project
The study area boundaries extend along the Delta reach of the San Joaquin River, from the mouth of the
Stanislans to Andros Island, where the San Joaquin River converges with the North Fork of the
Mokelumne River. This segment of the San Joaquin River is approximamly 51 miles long. Figure 1 is
the GIS expression of the study area, based on downloaded USGS data maps. The study
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Figure 1. GIS display of hydrology data from digital USGS map~ showing
the predation study area.,
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area is within the legally defined Delta and complements the existing salmon smelt sampling number
stations at Mossdale and Chipps Island.

e. Expected Benefits
There are t~o main beneficial outcomes to the first year of this study:

¯ fill a data gap and improve understanding of the extent of predation losses in the Delta
¯ a better understanding of ways to reduce pred~ion in the Delta
¯ enhancement of habitat restoration efforts upstream.

The study is in.rider to clarify the role of predation as a cause of salmon smelt mortality in the
Sacramento/San Joaquin River Delt~. A better understanding of salmon smelt mortality from predation
may lead to ways to manage predator abundance, predator distribution daring peak smelt migration,
predator-prey habitat relationships that favor salmon smelts, CVP/$WP project operations that may
optimize predator avoidance, modification of factors predisposing individual smults to become prey, and
other elements of the predator-salmon smelt prey relationship, A better understanding of the role of
predation on smelt mortality in the Delta will also help improve the validity and robnsmess of salmon
population dynamic modeling efforts~ During the second and third years of the study there will be a
predator abatement program.

d. Background and Biological/Technical Justifications
Predation is considered a major factor limiting the abundance of juvenile salmonids in California,
Oregon, Washington, a~d Alaska. T~e Bonneville Power Administration has funded a major long-term
study of squawfish predation on Columbia River salmon fry for the last decade. Squawfish predation is
responsible for approximately 80 percent ofjuvanile salmon losses in John Day Reservoir (Nigro, 1989).
Simulation studies indicate that predation losses could be reduced by 50 percent through a 20 peg’eat
reduction in the squawfish population (Rieman and Beamesderfer 1988).

Studies on the Sacramento River have shown predation to be a major cause of salmon fry and smelt
mortality. Vogel et al. (1988) and H~ock (1993) found that the Sacramento squawfish is a major
predator on migrating salmon fry in the upper Sacramento River. Their estimates range from 16 percent
to 77 percent of downstream migrating salmon fry moving past the Red Bluff Diversion Dam (RBDD)
are lost to squawfish predation in the spring. The RBDD is just one of the many high-impact predation

"sites or "hot spots" along the Sacramento River.

Studies by EA (1992) indicated one el~ the principle causes of salmon smelt mortalities in the lower
Tuolumne River was predation by smallmouth and largemouth bass. This work indicated that bass
predation could account for the loss of approximately 70 percent the 90,000 smelts released by CDFG as
they moved down the Tuolturme in a 1987 study. Bass predation rates were estimated to average
1.6 smelts per day.

Packard et al. (1982) studied the relative abundance of predators at three sites in the Sacran’~nto- San
Joaquin Delta in anticipation of the construction of the proposed Peripheral Canal. The main predators
were striped bass, Sacramento squawfish, and steelhead. Though white catfish, channel catfish and black
crappie were also captured in the nets, they made up only a ve~ small part of the catch. Approximately
25 percent of the striped bass and 10 percent of the squawfish stomachs had some prey in their stomachs
during the spring.
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e. Proposed Scope of Work
The project scope of work is presented sehematicaJ.ly in Figure 2. The work is broken into 5 specific
tz-sks: project preparation, predator abatement, field work, data analysis, and reporting. Project
preparation would start in 1anuary 1998. The first year’s work would be used to refine the sampling
activities that would be used in the subsequent 2 years of the project. Data analysis will be conducted at
EA offices in Lafayette, CA, and a predation loss module will be integrated into the EACH salmon
population dynamics model for the Sa~ .loaquin River. The project manager will submit a monthly
report to CALFED and the CDFG. An annual report will be produced each year in July. A public
presentation will be made at an appropriate public forum. The predation data sets would be made
available to all other scientists working on California salmon issues through the Interagency Ecological
Program newsletter, and an appropriate web site.

f. Monitoring and Data Evaluation
The main thrust of the project wtil be to obtain and analyze data, and facilitate the integration of this
information into management program that will enhance salmon productivity.

g.    lmplementabillty
This project is eminently implementable. The proposed fishery sd~entists and technicians have conducted
numerous fisheries sampling, stomach content analysis, tagging, and population estimates. The
qualifications of the team members are lisred in section V, Qualifications. The senior statistician and
modeler is Dr. Peter Baker, is an active member of the Bay-Delta Modeling Forum and a respected
member of the California fisheries statistical and modeling community. The project manager, Robert
Abbott, has been involved in fisheries management studies since 1973 and worked as a commeroial
fishermen employing many gear types including gill nets. Robert Abbott h~ also been involved in many
projects related to capturing fish and keeping them alive for research, and aquaculture activities. Robert
Abbott also served as the president of a charmr boat association and participated in many sport fishing
tournaments. Greg Seegert and Joe Vondruska have extensive experience in electrofishing programs in
large rivers.
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Figure 2, Schedule of year one activities.
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IV. Costs ~nd schedule to Implement Proposed Project
a. Budget
Tiae budget is presented in terms of costs per task in Table 2A. The project staff are indicated, along
with their total burdened labor rates. Three field technicians have yet to be named. Every attempt will
be made to hire fietd technicians that live close to the study area. Task costs are presented as the sum of
labor and other direct costs (ODC), and general and administrative costs on ODC. (One or more field
technicians may be provided by SJRGA, further reducing the cost of the project.) More than two-thirds
the project costs are for the field work, Task 3. Much of the Task 1 preparations will be done in
anticipation of the actuai work in the field. Approximately 9 percent of the cost* are for reporting. The
first year’s work on the predation abatement program, Task 2, is approximately 7 percent of the total
budget.

The total cost is $400,998. Through cost-sharing, this amount has been reduced by $58,572 resulting in
a funding request from CALFED of $342,426. San Joaquin River Group Authority (5JRGA) and EA
Engineering, Science, and Technology (EA) arc committed to the objectives of the CALFED restoration
goais and are making good faith con~butions to the project in the form of cost reduction beyond what
would normally be charged to clients. EA will not charge for usage on vehicles, foxes, telephones,
computers, copies, or boat usage. Similarly, SJRGA is committed to absorbing up to $36,188 oftbe
costs incurred in the project. This has been listed in the budget (Table 2A) in the form of 534 x the
hourly billing ram for Waiter Ward of SJRGA, but it will come in the form of the labor of Ward and
other personnel of SIRGA members and other in-kind contributions. These reductions will be noted on
each monthly invoice submitted.

Sole Source
Consistent with Government Code 4525, EA Engineering, Science, and Technology, Inc. was selected
by the San Joaquin River Group to provide environmental services in connection with the proposed
fisheries predation study. The selection was made on the basis of EA’s qualifications, knowledge about
the San Joaquin River system and demonstrated competence for the requested services, including
documentation of fair and reasonable prices.

b. Schedule Milestones
The schedule of activities is shown in Figure 2. The project will start with a kick-off meeting between
the project manager and CDFG staff in January 1998. Task I activities will be done from the time of
that meeting until 28 February. The study of factors that will lead to an effective predation abatement
program will be carried out at an intermittent level of activity from 1 February through May. The field
work is for the 3-month period of March, April, and May. The Analysis task covers the period from
1 March through 30 June. Progress reports will be submitted monthly for the life oftbe project. We will
submit a draft final report at the end of June and a final report by the end of July. CALFED will be billed
monthly.

The project will be deemed completed upon submission of the final report in August.

c. Third Party Impacts
The "third party" issues are related to sport fishing interests and other CDFG programs. Every effort
will be made to communicate with all parties to make sure that there are no conflicts.
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TABLE 2A PHASE I ~ Proiect Staff and Task)
Labor Task 1 -Preparations Task 2 - Abatement Task 3 - Field Work Task 4 - Analysis Task 5 - Repor~in[I All

Name Rate* Hours Total $ Hours Tolal $ Hours    Total $ Hours Total $ Hours Total $ Tasks
Ward, W**. $67.89 10~ $7,196 106 $7,196 107 $7,264 107 $7,264 107 $7,264 $36,185
Golden, F. $184.78 $739 2 $370 4 $739 2 $370 4 $739 $2,956
Abbott, R. $114.09 6(~ $6,845 60 $6,845 40 $4,564 8(~ $9,127 10~ $11,409 $38,791
Saker, P. $31.81 2(: $1,636 20 $1,636 16 $1,309 32(~ $26,179 8~ $6,545 $37,305
Vondmska, J. $72.94 4(: $2,918 0 $584 480 $35,011 (3 $0 (~ $0 $381512
Saaged, G. $121.39 $971 8 $971 40 $3,856 (3 $0 (] $6 $6,798
Sheehan, E. $36.40 1~ $902 0 $3 160 $9,024 4(3 $2,256 16 $564 $12,746
Swa~,w. $56.71 16(~ $9,074 160 $9,074 480 $27,221 8(3 $4,537 1(3 $567 $50,472
Wilcox, S. $94.84 $759 40 $3,794 40 $3,794 4(3 $3,794 20 $1,697 $14,036

_ Kbthara S. $51.00 8£ $4,080 80 $4,080 480] $24,480 (3 $6 0 $0 $32,640
Field Tech $51.00 $0 0 $0 480’I $24,480 (3 $o (] $0 $24,480

I Field Tech $51.00 $0 0 $3 480 $24,480 (3 $O 0 $0 $24,480
o Field Tech $51.00 $0 0 $3 480[ $24,480 (~ $O ~ (] $0 $24,480
~ Production $51.00 $0 0

$6 3170E
$0 (; $61 160 $5,160 $3,160

..~ Labor Subtotals 3921 $35,121 J 3761 $34,549 $191,701 I 56(3 $53,527 I 380 $37,145 Jl $352,043

ODCa
(.n Per diem $100 $100 $700 $100 $100 $1,1004~ Tmvet $1,500 $100 $1,500 $100 $100 [ $3,300

Equipment $6 $0 $7,750 $0 $5 I $7,750
Supplies $1,000 $100 $27,020 $500 $4001 $39,020
Misc. $100 $100 $1,000 $100 $100 ! $1,400
Subtotal $2,700 $400 $37,970 $800 $700 $42,570
G &A 15% $405 $60 $5,696 $120 $105 $5,386rotal ODC [ $3,105 I $4~0 $49,56~ $920 I $6o5 $46,~55

IIPreject Totals J $38,2261 $35,0091 ! $57, 0 I! $400, 8
San Joaquin River Group funded amount (Suggested matching value for in-kind sen~ices, e,g. PM, sac, field tech etc.) ($36,188)EA ( Service charge contributions for usage of computer, GIS, boat, fax, etc. See Table 2.) ($?..2,384)
Total Funding Request from CALFED

* See Table 1B for labor rata breakdown.
"* Represents the labor and materials to be furnished by SJRGA at no cost to the project,
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V. Applicant Qualifications

San Jmuluin River Group
Project Director

Walt Ward

EA Engineering, Science,
and T~chnology Project Management

Fritts Golden (QA) Robert Abbott, Ph.D.

[ T1. Pr~jeri PreparationI T2 - AbatementT3 - Field Work T4 - Analysis T$ - Reperting
Wayne Swaney Robert Abbott Greg Seegert Peter Baker Robert Abbott

Scntt Wilcox Jee Vondruska
Steve Kirihara

Wayne Swaney

Figure 3. project organization.

The San Joaquin River Group Authority (SJRGA) is a consortium of San Joaquin River interest groups
that include the San Joaquin Tributaries Ass~iation, the San Joaquin River Exchange Contractors, and
the Friant Water Users Authority. These groups represent more than 30 irrigation districts or canals in
the San Joaquin River basin. The SJRGA is a forum to discuss San Joaquin River water issues and
approaches to resolving problems related to the use of San Joaquin River water for urban, agricultural,
and environmental uses. SJRGA is strongly committed to consensus building and the application of
sound scientific information to the resolution of resource management problems. The SJRGA
encourages nonflow-related, habitat restoration activities to meet state and federal mandates to increase
salmon production.

EA is a full-service environmental consulting firm with a staff of more than 550. EA has strong
credentials in areas such as fisheries studies, fish screens and barriers, modeling, resour~ inventory,

"environmental compliance, levees and channel maintenance, water conveyance systems, pumping
stations, storage facilities, agricultural irrigation and drainage facilities, ecotoxicology, botany, and
terrestrial ecology. Because of EA’s p~st project experieane in the San Joaquin Delta and its familiarity
with the issues of the various stakeholders, EA’s technical staff can provide CALFED with the highest
possible level of expertise to assist in integrating and formulating solutions to San Joaquin Delta
problems.

a " Bole: Project DirectorWalter Ward, Water Resource Manager
B.S., Geological Sciences, Univ. California-Santa Barbara ¯ Graduate Studies in Groundwater
Geology, Univ. of Wyoming                                               15 years of experience
Mr. Ward is a professional geologist in water resources management in both the public and private
sectors, including groundwater resources and water supply management for urban and agricultural end-
users. For the Modesto Irrigation District he manages 75 staff in the areas of irrigation services,
domestic water production, and water resource protection.
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n Robert Abbott, Ph.D., Fisheries and Aquaculture Specialist Role: Project Manager
PhD, Fisheries, University of Washington, 1973 ¯ 20years of experience

Dr. Abbott is an experienced natural resource planner with experience in fisheries management,
aquaculture, and the assessment of natural resource information and market information for government
agencies and the private sector. He is an experienced manager of large teams of scientists and field
technicians in designing data collection programs, collecting field data, computer data entry, modeling
based on field data, and the analysis of model outputs and databases.

¯ Peter Baker, Ph.D., Senior Scientist, Fish Population Modeler       Role: Statistical Analyst
PhD, Mathematics, University of California at Berkeley, 1987 ¯ 9 years of experience

Dr. Baker developed and refined tho EACH simulation model for San Ioaquin chincok salmon
populations, and he oversaw construction of a simulation model for chinook salmon spawning habitat
use. Hc integrated water temperature estimates generated by a SNTEMP model with physical habitat
estimates developed through PHABSIM. He developed a statistical model for estimating the effect of
water temperature on survival of salmon smolt.s from mark-recapture data, and assisted in development
of statistical models for estimating the sizes of chinook salmon runs from carcass count data.

¯ B. Fritts Golden, V.P., Natural Resource Management              Role: Quality Assurance
MS, Regional Planning, University of Pennsylvania, 1973 * 22 years of experience
Mr. Goldan’s experience includes river basin planning and management, permitting, natural resource
management, environmental assessment, and quality assurance. He advised the President’s Council on
Environmental Quality regarding NEPA Section 102(2)(G). He has analyzed environmental issues and
risk and reviewed issues of compliance. As part of the CALFED project evaluating management options
for the SF Bay-Deltu system. He supervised and was a principal author of an Environmental Impact
Report for a proposed water recycling project in Alameda and Contra Costa counties.

¯ Greg Seegert, Chief Aqualie Biologist                 Role: Big River El~cl~’oFtabing Expert
MS, Zoology, University of Wisconsin, 1973 ¯ 20years of experience

Mr. Seegert’s expodence includes aquatic toxicology and aquatio ecology. He has conducted studies
throughout the Midwest, East, and Southeast. A recognized expert on aquatic systems, he works with
the private sector and regulatory agencies to desig and implement bioassay and aquatic biological
studies.

n Eric Sbeehan, GIS Specialist                                       Role: GIS/GPS Expert
MS. Geography and Natural Resources, University of lowa. 1995 ¯ 5 years of experience

Eric Sheehan, who will be responsible for Geographic Information Systems and downloading the GPS
datase, has experience in computer cartography and GIS, particularly the application of GIS and remote
sensing in environmental analysis and decision support and in natural resource planning.

¯ WayneSwaney, AquaticBiolugist]DataManagerRole:DatabaseManagerlTemnFieldLeader
BS, Resource Development, Water Resources, Michigan State Univ., 198l * 10 years of experience

Mr. Swaney has experience in supervising and performing field data collection for lake restoration
studies, stream dischargetsediment, IFLM, and chinook salmon population studies. He has participated in
fish population studies using backpack, barge, and boat electrofishing equipment, primarily relating to
chinook salmon ecology in the San Joaquin River System, California, but also including trout population
studies and fisheries surveys for species of special concern in California and Oregon.
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m Joe Voudruska, Senior Fisheries Scientist               Rot~: Electrofishing Team Leader
BS, Natural Resourcex, WiIdlif~ Management, Umv. ofN~braska, 198~ ¯ 10+ years of ~’q~erience

Mr. Vondruaka has ~xperieace in ~e general ~eas of environmental impact assessment, ~u:luatic
ecology, and fisheries science. Fisheries Lavestigations have included, eollectiorls with dsi~t nets, light
traps, backpack and boat-mortared el~troshoekers, gillnets, ~.oop nets, s~*ines, and trawls; evaluationz
of spatial and temporal distributiot:; age and grovctb.; and impingement and anlxaima~ent effects.

¯ Scott Wilcox, Fisheries Biologist       Role: Predator-Prey Relat~onship/Abatemeat Design
Med. Natural Resource Management, Univ. of California-Davis, 1989 ¯ 17 y~ars of experience

Mr. Wilcox’ expertise ineindes fisheries and watershed studies, specifically environmental impact
analyses for fish, wildlife, and water quality; computer modeling of stream hydraulic and temp~at’ure
conditions; instrea~m flow data collection and analysis; and :eehdical aquatic studies. Management of
multidisciplinary environmental projects has included NEPA and CEQA compliance projects and
regulatory compliance aetioas for aquatic and other sections for more than 12 hydroelectric pmj~ts.

¯ H. Steven Kirihara, Fisheries Seieatist                           Rote: Field Team Leader
BS. UniverMty of California at Davis, W$ldLife and Fisheries Biology and Zoology, 1976

Mr. Kir~a’a has worked on chinook salmon studies on the San loaqu~n River system, including
salmon escapement surveys, f~y emer~ertee and. juveo21e sal~no~x development, ~xd salraon
outmigration studies. He has b~n invdived ,,~i~ grave1 samplL~g studies, restoration of spaw~ng
habitat, intra£ravel and surface wa~er temperature moditorin$, invertebrate population sampling, aSing
studies, turbidity mordtoring, and ~Iow ~ucv.zatior~ studies. I--to has also been involved in salmon
predation studies, coded-wire-tag studies, and summer fiew fish population studies. He has ~xp~.-r’ieaee
in seining and eiectroshocld~g sampling methods and anderwater observation.

References

References are as follows:

Tim Ford (209) 883-8275 Tttrtock Irrigation Dis~ct Salmon Population Studi~s
Iohn I_,’~a (8~8) 302-8945 Sottth~rn Califoraia Edison Fisheries Studies
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~. CO~L~NCE ~TH STA~ ~ A~ CO~I~ONS
a. Fo~ (at~ch~)

b. Te~ and Conditions Compli~ce
We have no objections to ~e st~d te~ ~d conditions ~ented in A~achment D of ~ C~D-
Bay ~lta ~og~ Request for ~opos~s 1997, Catego~ ~.

~e S~ Joaquin ~ver Group f~s into the non-profit catego~ for se~ices in~c~ed in Table D-1,
Accordin~y, we will enter into the necess~ a~eement ~th ~e C~ifomia ~p~ent of Fish ~d
G~e md ~e ~ent of Water Resou~es bef~e or at si~ing of the fmfl c~tr~t.

SJRG 6-1
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NOTICE TO P~LL BIDDERS:

Section 14835, e~. seq. of the California Government Code requires that a five percent
preference be given to bidders who qualify as a smell business. The rules and regulations
o£this law, including the de~’mitien era small business for the dal~very of service, are contained
in Title 2, Califor~a Code of Regulations, Section 1898, et. seq. A copy of the regulations is
available upon request. Questions regarding the preference approval process should be
directed to the Office of Small and Minority Business at (916) 322-5080. To claim the small
business preference, you must submit a copy of your certification approval letter with
your bid.

Are you claiming preference as a small business?

-- Yes* _.~ No

*Attach a copy of your certi~’ication appruval letter.
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